A necessary condition is given for a sequence of identically distributed and pairwise positively quadrant dependent random variables obeys the strong laws of large numbers with respect to the normalising constants n
Associated to a probability space (Ω, F, P), we shall consider the space L p (p > 0) of all measurable functions X (necessarily random variables) for which E|X| p < ∞. Given an event A we shall denote the indicator random variable of the event A by I A .
Over the last decades, some authors have established strong laws of large numbers for positively dependent random variables (see, for instance, [1] , [4] , [8] or [9] ). Recently, Chen and Sung [4] considered a sequence {X n , n 1} of (positively) associated random variables stochastically dominated by a random variable X ∈ L p , 1 p < 2 (i.e. for which there exists a constant C > 0 such that sup n P{|X n | > t} CP{|X| > t} for any t > 0 and some random variable X ∈ L p , 1 p < 2), proving that if the following covariance condition
holds, where
On the other hand, from Remark 1 of [10] , we can state that if {X n , n 1} is a sequence of pairwise PQD random variables stochastically dominated by a random variable
Our purpose in this short note is to provide a necessary condition for a sequence {X n , n 1} of identically distributed and pairwise PQD random variables to satisfy
Theorem 1 Let 1 p < 2 and {X n , n 1} be a sequence of identically distributed pairwise PQD random variables. If
−→ 0 for some finite constant c, and
Arguing by contradiction, let us assume that
and
Thus,
where ⌈u⌉ denotes the smallest integer not less than u, we get
According to Rényi-Lamperti's lemma (see, for instance, [3] ), we obtain ℓ = 1 and P(lim sup k→∞ A k ) = 1 which contradicts (1.3). Therefore,
It remains to prove that
By virtue of ∆ k,j (x, y) = P{X k < x, X j < y} − P{X k < x}P{X j < y} for all x, y ∈ R, it follows
Assuming ∞ k=1 P X 1 < −k 1/p = ∞ and following exactly the same steps as before, one can conclude that lim inf
and whence
Thus, (1.4) and (1.6) establish the thesis.
By gathering Theorem 4 of [4] with above Theorem 1, we can announce a MarcinkiewiczZygmund strong law of large numbers for (positively) associated and identically distributed random variables. 
Proof. Obviously, (1.3) implies (1.1) and one implication is a consequence of Theorem 4 in [4] . The reciprocal follows from Theorem 1 and Corollary 4.1.3 of [5] . The proof is complete.
Furthermore, we are also able to present the following equivalence result.
Corollary 2 Let {X n , n 1} be a sequence of identically distributed and pairwise PQD random variables satisfying 1 k<j ∞ G X k ,X j (k, j)/(kj) < ∞. Then, E|X 1 | < ∞ if and only if n k=1 (X k − E X 1 )/n a.s.
−→ 0.
Proof. The sufficiency part is assured by Remark 1 of [10] (or Theorem 3 of [4] ). The necessity part is a consequence of Theorem 1 and Corollary 4.1.3 of [5] .
